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WHAT IS CLAIMED IS: 

1. A dry etching method comprising the steps of: 
sequentially laminating a first insulating layer 

containing carbon and a second insulating layer 
5 containing carbon on a substrate; 

patterning the second insulating layer into a 
preset shape; 

forming grooves in the first insulating layer by 
etching the first insulating layer with the second 
10 insulating layer used as a mask; and 

removing the second insulating layer by use of a 
reactive gas containing carbon atoms and at least one 
of oxygen atoms, hydrogen atoms and nitrogen atoms 
without substantially modifying or deforming the side 
15 surface of the grooves in the first insulating layer. 

2. The dry etching method according to claim 1, 
wherein the first insulating layer containing carbon 
atoms is one selected from a group consisting of a 
carbon layer, an organic silicon compound layer and an 

20 organic layer. 

3. The dry etching method according to claim 1, 
wherein the second insulating layer containing carbon 
is a photoresist. 

4. The dry etching method according to claim 1, 
25 wherein the second insulating layer containing carbon 

is an organic antiref lection layer. 

5. The dry etching method according to claim 1, 
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wherein an atomic percentage of carbon is not less than 
1/3 of that of oxygen in a gas containing carbon atoms 
and oxygen atoms among the gas containing carbon atoms 
and at least one of oxygen atoms, hydrogen atoms and 
5 nitrogen atoms. 

6. The dry etching method according to claim 5, 
wherein a gas selected from the group consisting of a 
gas containing oxygen and carbon dioxide, a gas 
containing oxygen and carbon monoxide, a carbon 

10 monoxide gas and a carbon dioxide gas is used as the 

gas containing oxygen atoms and carbon atoms. 

7. The dry etching method according to claim 1, 
wherein said step of removing the second insulating 
layer includes a step of setting the substrate 

15 temperature to not higher than 150°C. 

8. The dry etching method according to claim 1, 
wherein said step of removing the second insulating 
layer includes a step of setting the reaction pressure 
to not higher than 400 m Torr. 

20 9. A semiconductor device manufacturing method 

comprising the steps of: 

sequentially laminating an insulating layer and a 
photoresist each containing carbon on a semiconductor 
substrate; 

25 patterning the photoresist into a preset shape; 

forming at least one of contact holes and 
interconnection grooves in the insulating layer by 
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etching the insulating layer with the photoresist used 
as a mask; 

ashing and removing the photoresist by use of a 
gas containing carbon atoms and at least one of oxygen 
5 atoms, hydrogen atoms and nitrogen atoms; and 

depositing a metal interconnection layer in at 
least one of the contact holes and the interconnection 
grooves to form interconnections therein. 

10. The semiconductor device manufacturing method 
10 according to claim 9, wherein the insulating layer 

containing carbon is one of an organic silicon compound 
layer and an insulating layer of low dielectric 
constant containing carbon atoms. 

11. The semiconductor device manufacturing method 
15 according to claim 9, wherein an atomic percentage of 

carbon is not less than 1/3 of that of oxygen in a gas 
containing carbon atoms and oxygen atoms among the gas 
containing carbon atoms and at least one of oxygen 
atoms, hydrogen atoms and nitrogen atoms. 

20 12. The semiconductor device manufacturing method 

according to claim 9, wherein a gas selected from the 
group consisting of a gas containing oxygen and carbon 
dioxide, a gas containing oxygen and carbon monoxide, a 
carbon monoxide gas and a carbon dioxide gas is used as 

2.5 the gas containing oxygen atoms and carbon atoms . 

13. The semiconductor device manufacturing method 
according to claim 9, wherein said step of removing the 
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second insulating layer includes a step of setting the 
substrate temperature to not higher than 150t. 

14. The semiconductor device manufacturing method 
according to claim 9, wherein said step of removing the 

5 second insulating layer includes a step of setting the 

reaction pressure to not higher than 400 m Torr. 

15. A semiconductor device manufacturing method 
comprising the steps of: 

sequentially laminating an insulating layer and a 
10 first photoresist on a semiconductor substrate; 

patterning the first photoresist into a preset 
shape; 

forming first interconnection grooves by etching 
the insulating layer with the first photoresist used as 
15 a mask; 

ashing and removing the first photoresist by use 
of a gas containing carbon atoms and at least one of 
oxygen atoms, hydrogen atoms and nitrogen atoms; 

burying a carbon layer in the first 
20 interconnection grooves; 

laminating a second photoresist on the insulating 
layer to cover the carbon layer; 

patterning the second photoresist into a preset 
shape; 

25 forming second interconnection grooves by etching 

the carbon layer with the second photoresist used as a 
mask; 
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ashing and removing the second photoresist by use 
of a gas containing carbon atoms and at least one of 
oxygen atoms , hydrogen atoms and nitrogen atoms; 

depositing a metal interconnection layer in the 
5 second interconnection grooves to bury interconnections 

therein; 

forming a porous silicon oxide layer on the 
interlayer insulating layer to cover the 
interconnections and the carbon layer; and 
10 heating the carbon layer to remove the same from 

the interconnection grooves and provide a hollow around 
each of the interconnections. 

16. The semiconductor device manufacturing method 
according to claim 15, wherein at least one of said 

15 step of sequentially laminating an insulating layer and 

a first photoresist on a semiconductor substrate and 
said step of laminating a second photoresist on the 
insulating layer to cover the carbon layer further 
includes a step of forming an antiref lection layer 

20 between the insulating layer and a corresponding one of 

the first and the second photoresist. 

17. The semiconductor device manufacturing method 
according to claim 15, wherein an atomic percentage of 
carbon is not less than 1/3 of that of oxygen in a gas 

25 containing oxygen atoms and carbon atoms among the gas 

containing carbon atoms and at least one of oxygen 
atoms, hydrogen atoms and nitrogen atoms. 
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18. The semiconductor device manufacturing method 
according to claim 15, wherein a gas selected from the 
group consisting of a gas containing oxygen and carbon 
dioxide, a gas containing oxygen and carbon monoxide, a 

5 carbon monoxide gas and a carbon dioxide gas is used as 

the gas containing oxygen atoms and carbon atoms. 

19. The semiconductor device manufacturing method 
according to claim 15, wherein said step of ashing and 
removing the photoresist includes a step of setting the 

10 substrate temperature to not higher than 150°C. 

20. The semiconductor device manufacturing method 
according to claim 15, wherein said step of ashing and 
removing the photoresist includes a step of setting the 
reaction pressure to not higher than 400 m Torr. 



